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(57) Abstract: A process for 
producing a glucose dehydrogenase 
complex comprising culturing a 
bacterium belonging to the genus Es- 
cherichia, which has DNAs encoding 
respectively the Of-subunit and the 
$ -subunit of glucose dehydrogenase 
of Burkholderia cepacia having been 
transferred thereinto in a manner 
allowing expression and in which the 
expression of the ccm (cytochrome 
C maturation) system is enhanced, 
to thereby express the above DNAs, 
thus allowing the production of a 
glucose dehydrogenase complex and 
then collecting the same. 
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KZ, MD, RU, TJ, TM), 3 — □♦;// < (AT, BE, BG, CH, CY, &PCTiH£ v h 0>«IHf C Aft * *lT £ r 3 — K £ B8S 
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mmm 

2fcf§^te> 7 )V iffc)]/ "7 V 7 • •fe/lv'7 (Burkholderia cepacia) (Dtffrn — 
IT*!** 

7 • -fe/V>7 (Burkhorderia cepacia) KS 180 £> *ITV> 

S3-Ht*DNA0- ^femH^tlfeo X->xUtT-3U (Escheric 

hia coli) TOD^it^bTV^ (R±, ffl^&HflfgO 2/3 6 7 7 9-5f/\°> 

X^i'J t7 • 3UOf h^n-Aj$jR3Stbt, c c (cyto 
chrome C maturation system) j&*$D S *IT V* * . c c m^te, xi/iUt7 0 
Ufc*V>T* «*»T, ^^Tt^ts-t^enTv^ (J. B 

acteriol. 177, 4321-4326 (1995)) „ c cml|!&3-h't§^n> (ccm 
ABCDEFGH) <DT) N AEWttRfcW £ ^ X V>£ (Nature 409 (681 

9), 529-533 (2001), GeneBank database accession U0008 (1993)) „ 

H <£: j^?g£r£flTV*£ (Biochem. Biophys. Res. Commun. , 251, 744-7 (1998) > 
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Biochim. Biophys. Acta, 1411, 114-20 (1999), Biochim. Biophys. Acta, 148 
1, 18-24 (2000), Protein Sci 9, 2074-84 (2000)) , 

ccm^D>m^X5h'<!:lT, |t^O>5pACYC 1 8 
4 KlJf AbTtt^tlfcr^X^ H p E C 8 6 (Biochem. Biophys. Res. Commun. , 
251, 744-7 (1998)) ^^nt^§« 



#3££#tT£<?>;i££Jl,tBU HJ £ fg/&T 3 £ id o 0 

(1) r/^afc^xU T • tni/7<Dtf)Vzl— XWLfrm&M® al^XX y 

(2) alJ-yxxy h^n-HtSDNA^Ut^-^ h$3-HtSDNA 
(1) fcf2®<£>X:>x U k7Jg,fffl^o 

(3) SSK, MI5^;i/n~xlK*^m©rt)-^-y hfcn- HT5DNA 

^mM^mf^^mx^nrc (i) ttBtox^iutiTiii. 

(4) 7+h:/XXy h^D-^tSDNA^at^-y h$3-FT5DNA 
©±SS^^S-r^ (3) KfeiSc^Xv-xU t7SII. 

(5) aufSx^xU k7M«*x^xU t7 • nUT&£ (1) ~ (4) <D\,* 
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(6) (1) ~ (5) <OVim**telB«©X^xU kTJB«I«r**#bT, au- 

0 1 tt, ^;^*;I/tU T • ir/V>7KSltfc;fttfX5'xU b7 • 3 U JM109/pTr 
c99Ar a 0,pBBJMccii^&»filSnfcGDHlt'&#:OSDS-PAGE©Si**^'rBI 

1/— > 1 : V-^J — 

l/->2 : KSHfcfc&ttftUfcGDH 

t/— >3 : JM109/pTrc99Ar a j8 > pBBJMccm^ & W» bfcGDH 

(E*T, TGDHJ £*>V>5) Oaij-^a-yhRtfjSU'^azyh 

WB^^*;VtU7 • t/V>7tUT(t KSltfc, JCM2 8 0 0 
W> JCM2 8 0 1ft, XteJ 2 3 1 5*M*##Wr&n*. KS 1 «ctt, SftAff 
jftjSA*SHa**^«f5*»f«fiFfe*»K-fe>^- (T305-8566 B*BfiI^ 
<HW«1TI Jfe»6) WI»*FBRM BP- 7 3 0 6 ^LT 

wte^nxv^o j cm 2 s o otfcxtej cm 2 s 0 lmz* m4h^m9tmm<£ 

m%k$i$k&MWi (Japan Collection of Microorganisms, JCM) ^e>A¥t"££ 
ttfTsg&o %.fc, J 2 3 1 5W\$* American Type Culture Collection (ATC 
C) KlATCC##BAA-245£bT, The Belgian Co-ordinated Collections of Micr 
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o-o rgan isms (BCCMTM) £Htfe#*HNG 16656<h bT^f££*T.T33 0 , ZLtlBfrZ 

KS ltfcOGDH a-y--/:*--/ hitfc^> %.Z$ 13 VJzlzl y h A fiklr i$ 
tyJte6#DNAI0fM-©tt[Sia5a*E^J#*l fc^-T (WO 0 2/3 6 7 7 9§ 

(ORF) 5' 5fcMiJ^£> 2#S&tf 3#@©ORFte> 

Ij-^rL-^h (@B^J#-^3) , Rt//3+hyrLn-/ h (l3^J#-^4) ?;n-HbT 
V>£o l#@cDORF«rit^a.n^ h (@B^J#^2) $3-HlTt^ 

$n?>o ft* 15?iJ#-*t 9 1 0 fc&ViT, fg lf@07$ /mBSteVal<hfB 

- K-r^jte^^^^n-r, □-nsns^u^f F#*GDH*£tt£W-f srs 

£b<tel~5{@, #££f£b<tel~3{@T&3o 

@B^J#-^1 0 075 7^2 3-4 2 5^ 5)5:575 /^BB?>Jfc:43V*T, IX 

^©75;t^ti, nx, xtettinsnfcra- /m@3?>j£WT 

b<tel~2 0<@, J;0$ftb<ttl~10i, #£$?;i;b< 
3^ h £ D - A C £ b T 81 HIT 5 £ £ £ -5 „ 
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a^ZL-v hifi?tl/T^ttlClt 13^iJ#^ 1 ©litf 7 6 4-2 3 
8 0tf>S&a££EPJ£ < &tTDNA#«iSltf5n*. aU-^rLnyhJt^ 
WU ia^J#^-l O^SlH^JOiiS#^7 6 4~2 3 8 0*5ft5lSiB?!l*tt 

~ 1 3 9 8^e>&£^g@E?U£^tfDNA#S;ptf e>tl^o *fc j8U-ya.ny bit 
fc^te, @3^J#-^9 18 7- 1 3 9 8^&3&:*tiaESH9«SWr*DN 

DNA*Tf*oT , bJ:V>. 

iE^hU>5?x>h&*fri:l/m 70%, ^U<S80%, <fc9$?£ 
b< «9 0 xa±Ott|iilttHt5DNAPII±*«/W^'J^'fXn*fr, A# 
Wfctt, 1XSSC, 0. 1%SDS, 6 otwf 6n§. 

T • ■fe/1^7KSl*©!fc6#DNA*j»5!t'r*PCRK:«koT, £ 

HS^D-^ttS/W^'J if— ~>3 >l:i?T, ^;p^*;U5*U 7 • -fe/t 
^TKSlffc<Z)m£#DNA^£>IR#T5££:&T#5, Sfc, 7)V2 ftfrf* U 7 
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m) o 

ait^jL-y hmfc^&tf /3-tf-yxxy h«^^ (Mtj^ctrit^-y 

Tli/i U k7Sii}:iAt^l:li, GDH a /3®fe^^X^ x U k7IIIt 
JNgtfefnfcf GDHa jSjt'B : ?0±«E^X">x>J 

SftfBXv'xU tTP«fflHTatl*r^^^^-ibT«, PBR322, pUCl 

8> pUC118, pUC19> pUCl 19. pACYC184, pBBR122*#«3Slf S ft£. ttflB^ 
ot-^-tbTH 0U*.«lac, trp, tac> trc> Pl> tet, PhoA##*#tf 6*1 

KUXgTff 5 Z\ fcj&*T££o uOi^^i^^^-tttlt pTrc99A, pB 
luescripU pKK223-3^#frf 

GDHa jSjfrg^te, ^SbJIB^^^TX^xU t7IWO^MDN 

a * fcaa*& * nt t> «fc v> 0 

^BJOXv'x U b71H«tt, iBBOcfcS fcLTGDHa jS ftfi^ASn, 

ccm^«> ccm^-^n> (c cmABCDEFGH) l:ioT3-^tl 
TV^o ccmt^nXJ, Xv'iUt7O'J0^DNA^i 

^-t^pcric^t, Mtsitms. pcRji:/^-["7-teL atsnt^ 

S^SSB^J (DDBJ/EMBL/GenBank ACCESSION AE005452) IzM^^T&f&iTZZ. t 



i 
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IWJ«@3?iJ£WT£DNA, Xtt^WJ^Sil^niH^D-^^^ h U > 
^x>h&^#TT/W ^U^-TXU fro, ccm^^tlTilt^Sif 

ccm^te, t^T, fro, 4mfc*tn^5fi«TSE£#»&nTV>* (# 
ftfFXfU) o ^fgBJK&^T, r c cm^(D^^fr'ti3S$nfcJ <hte, Xv-x 

fro, #^^^frT-C^<Tfe^?i-r^)J;5^^^$nfc^^^^-5o gf^TF, 
fro, #I^:^#TTtt?5:V^tti:bT«, $? ^tt^#Tfr#tf Stl^o 

9 — , Mi:xi/i ij t7SIH^© c c mt^D >OSA«, fufSGDHa j8jt 
fi? (CO V^T|2«c b fc CD i £ . 

c cm^D>m^X$ HiUT, H^"^D>frp ACYC 1 8 4 fcjf 

AbT#e>nfcp e c 8 6fr#tf e>n^>o iwj^p>te, tet^-^® 

mt^D>4PCRli:j;t)i'o-->^U jfi^^^p^— ^-©^BBTfclf 
£frT#§« 

#3fi910>X5'xiJ k7WI^*tt, a+l-^a-x^ hjftfc^Rtf /3 1f:/P- 
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^ISfflTigll^M L&Zifi* n * b < «pH6. 0-9. OgSOlfflTfeS, 
ISCfoT, GDmi^r#:^ig#^' : f^#ffi-r^>^-er«^il> J: 

±|B©J;5fcbT»6nfcGDHtt«&#'gr#jeFtt&» #l;U«M*f, BUftfil, 
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->xU k7«*fflttX»GDffW'&#tf>&, at^a^y ififSStLT^ 

mmmi 7M^f'J7«t/V>7 KSllfcGDH 3t^a-yb*3-Ft<5 

< 1 >7J^WJ 7 • -fe/V>7 KSl^GDH^it^aL-y h(D^^ 

Sanger Centre <T>*7)V>7 3fr;io*U T ■ -fe/V>7 J2315^ ^ Aj-^-^ (ht 
tp://www. Sanger, ac.uk/) £J1V>T, KSl*fcl£*GDH£> /3 l^xx y bjt^Stfe 

3— ;WftzK3W3!S (Tamaki T. et al., Biochim Biophys Acta 1088(2) :292-300 
(1991) . Matsushita K. , et al., Biosci. Biotech. Biochem., 56, 304-310 
(1992), TakemuraH., et al., J Bacterid, 175, 6857-66 (1993), Kondo K. et 
al., Appl Environ Microbiol, 63,1131-8 (1997)) , XJl/t^7s p. , S'a. 
-h*ms p. &&<Dtf)l^i>Wil&l7kmW^ (Yum DY, et al., J Bacterid , 
179,6566-72,(1997), Matsushita K. et al., J Biochem, 85, 1173-81 (1979)) , 
^3//H^sp. S5|5C5V;l/tf h— ;Htt**»* (Choi, E.S., et al., 
FBMS Microbiol. Lett., 125, 45-50 (1995)) , XJHf-7sp. , A°>hXT 
sp. fi&O 2 -$r h^*;Vn >&IfczK3W3& (Pujol CJ et al., J Bacterid , 
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182, 2230-7, (2000)) (Df h^PAc h t U -J — <D% V*7 ^ J W 

x-^-^-;^£BLAST£m>X^n^-(Dj^7 = J £ 3 - F IT 

U&itfc^@H?iJ£$i^bfco ~d€\Z, nZtltcb-DOffimtettVT, KSlJfcGDHa 

e>^iR$n^T^ ymss^j^mv^^En^- 090%) ^^ufc» 
moo-m\)Dtm^^fc(Dx\ jm&cDia^j^^bTffintt^^v^sa^js, bus 

t^fflViTy^^^^^U T - irA°->TJ2315l*(^^rV A^— ^ — T^S^S 
#frjt^^^^t>iirfeo ^O^m, 3110bp©$rtf-<M#fco #£>nfclMIB 
^IJ «GDH<ft C £ JH fc> n £ ORF £ 1 2 75bp^ S> & £ ^ h ^ n — A c #t^it fc-? «h 
Bt> n Z> ORF^SE b Tc 0 # S> nfc J23 1 5^<D±i*IB^J £I5B~^n-->^£ tlX 

15*^ h^7 n-A c <D^if±JV^9- H * 3 — HTSttSIB^Jicffi lottos 

KSl^©GDH«fe^ (IB^J##1, WO 0 2/3 6 7 7 9^>7l/yh#I) 
©H#@O0RF (SS^J#-^ 1 3 8 6 EJUS) j3 -^y^n y F £ 

Sfc, *tm^nfc^ -tJ-^-y h®N*«l:^ 
tt&T^ /^@3?iJ<h, @33«# 1 *©8U£#-%2 4 5 2 — 2 4 6 6©±^SSH^JfC 

* o xmmts 57$; mnmw-m. u & £ ta> & *> , miborf^ 3 +r r/^n 

(1) «#:<0«f*R^y/A©ffltB 

KSl^^SmKD^^^ife (0.5* polypepton ^ 0.3% yeast extract , 0.5% NaC 
1) £ffl^X37 < CT— m.M£ otgmvrco #e.tlfe0#:^6GennomicPrep™ Cell 
s and Tissue DNA Isolation Kit (Amersham Pharmacia Biotech^fc) SrJfi^xy 
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feo 

(2) y/£8ffH*©SMK<b 

KSl^J; Dttfflbfe-yy A*, BamHI, EcoRI, HindllK SmaK SacI:fe«fctfXhoI 

(3) PCR 

KSlflcGDHfllf-^XXy b©N*^^^^;P13^Jffi«Ott[Si3^I* i 6'7 s lf'f >U 
tc7*V— F^-f V- (EFl@B^J#-%7) 50pmol, UA'-X^^-f 7- (ERlgB 
$|#-3 8) 50pmol (^7^"7- »V>*f nfcInvitrogen*fcK:ftK*&JS£) > LATaq 

(^/Vf* (80 ) 0.5mh dNTP»* 8/zl, 10XPCR buffer 5 ai 1 
*50tf lt^S^5fcHn^, ^□^7Af>^>hD-^>7fA PC-801 (AS 
TEC) *fflViTPCR*ffofc. PCRtf>SJft«, J^TO^#T?ff o fc. 9413 55h 98 
"C 20#> 62«C 3O5£&3O1M*;K0», 72"C 6£\ 72<C 10#„ 

SmaITiWIKIM&*8fbb;fc$V Afc^^V— N^bfcSg'&Kl&^T* ^J2. Ikbp 

(1) TA^D"->^ 

fufBtfM >A'-XPCRit^7^n-xyjH^tm A> F£^0tBU 
Gene clean II KIT (BiolOl inc.) V^Tffi S bfco £ <£> irtf- £ > pGEMR-T an 
d pGEMR-T EASY Vector Systems (Promega) £JE^T, pGEM-T Vector ^-T ^ 
>b&«, ^^y-^>3 >*ff ofc^^^— TTXS/x U t7 • 3 UDH5cr£ 
JgJMg&b» T>tf->U> 50Mg/ml> X-Gal 40/Lig/mK IPTG 0. 1 AiMS^tfL* 

T>tf^U >50Aig/ml£#frLigi&T— fe^ilT, «fflc^6^9X 

(2) 2/-^x>x*y->y;Kz)WK 
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#6n^y^7.^ F^RNaseMSU Z.MZ0. 6&&<D 20% PEG6000/2. 5M NaCl 
5K±lzmffi1jkWlsfZ 0 ^omi5000r.p.m, 4'CTrl 5# ^ 

(2) Tft^nfe^^XS H©jf AI$rtf-©itSIB?iJ£, ABI PRISM™310 Genet 
ic Analzer ( PERKIN-ELMER Applised Biosystems) ^Tffiffilsfco — 

mfimmznrzo z\(Dmm^M^\z^^^^-^m^^hxm^. nxm 

*l£0RF^3- FT^7 5 y^@35 ? 'J*@B^J#-^ 1 0 £^-To 

F^§t#^.^o T5ymi3^J^e>tf-#$n^^S«45,276DaTafeO, ~> 
tfj-JV^?^ b£P£^fc#^*42,731Date, SDS-PAGE^ £> 5fc ® £> tlfcKSl$cGDHj3 
it^O-n^ b<a#^*43kDa<h|Rl^©#T<&ofco /3^y^L-^ b<DTS./Mffl> 
m*\Z\Z, fh^D-Act^^TAAtOlg^tf-? (@a^J#^"ll) *<3 

^mzmm^ntco zwomzaVJzL—y b^t^fe^oRF^-rOF^K&B 
u F><D±mzsmmi2jgst>nz>ffimtfftfci<feo 
nzntcT ^ ;^mm\z^^TKLkSTiz&%*^ui?—mm%ft-ofrtz\?>. 

5Mh-7 • y7tt7M (Ralstonia solanacearum) &%:<D3-*i/ F 

4^>^>X (Gluconobacter oxydans) msfc© v;V fcT b — ^jftTKSSB**©^ b £ 
PA c-y-^n.- y b t48X, UI/k-7">^ l J^'f (Eriwinia cypripedi 
i) S^O^;i/3>m^7Km^^^5 : -b^o-Ac-y-y^-y b£44*, /^>bx 
T-v-bl/T (Pantoea citrea) fi* 2 --ir h >KJK7K*»*0^ 
D-Act^-7ht75yil/^T4 6. 4%£, £#Kfc>;fcoTl6iV>ffl 
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ft, KSl^OGDH^it^-^ J2315^0GDHi3-y-^rLn^ 

itjt^t, itS@3Ml/^;i/T9 2 . 0 75 /mU^)W9 2 . 2%CD*II?3 

mffiM2 Iv'x'J t7 • 3 U'vOGDHa j3 itfc^O^A&tf c cm^<Z)fl3il 
<l>^^^T'J7't/V>7 KSl^S©^-fe#:DNA<Z)|)§§!! 

1"^t>-&, |W!M^^TL^#:^i-a(#U^7 p h> 1 0 g, Bmt&mWt 1 g, NaCl 5 
g, KH 2 P0 4 2g, iOl/H-X 5g; 1 U pH7.2)£ffl^T, 34/CT— l&igMLfCo 
mmUfeM^^ji^^ii^^^DllIJlXbfc, £CD0#:£lOmM NaCK 20mM Tris-H 
Cl(pH8.0K ImM EDTA, 0.5* SDS, 100^ g/mlO^nr-f J— "HK^tsmWzm 

0.3Mfc&££5£im:J- h U^A*iP^.> 2fgi©I^/-J^lIl/t*l1I 

Tife#bfcf£> jI^fi^TEA'^ 77-M$t, 2&r6#DNAig?l£tbfc. 
<2>GDHa j3 3tl£^G9f!®l 

'f7-it§PCRl:J:l), GDH^rltyrL- >y a-y-^^n y hMj3it^ 

^L-y b*3— H-r-SDNABffM-SrJBfibfc. 

<7*V- H^V- : cFl> 

5' -CATGCCATGGCACACAACGACAACAC-3' (IB^J#^ 1 2 ) 

<'JA , -X^7'f7- : GDHbUl> 

5' -GTCGACGATCTTCTTCCAGCCGAACATCAC-3' (I3^J#-^ 1 3 ) 

£LSbfcpTrc99A (Pharmacia^) t7^y-^3>bfc. fenfctl^^^ 
-TE. coli DH5a £^fH!£glL> 7 > t!-> U >50 p, g/mL£^tTLB^igi-l&T£ 
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tlfc. F£pTrc99Ar a j8 £fft£bfc<, X ^ H ^©GDHa )3 itt^ 

Tte, trc^U=E-^-iZ^-DXUm^n^o pTrc99Ar a £ teu T>tf>-U>W 
ffififc^^&bTl^o 

<3>c cm^^^X^ Foil 

P Trc99Ar a £ £EcoT22IT$Hb b&&fc5fciS£¥?l*fl: bfc ^KNotra^bb 

£ScaIi:Notra8tt;bfcpBBR122 (MoBiTecft) fcifAbT, pBBGDHr a £ £rf£M 

E. coli JM109<£0^fi#^fcT£^&fcfi£oTlMbfco mMW 
(^U^^h> 10g, ##X^r7, 5g, NaCl lOg ; 1L, pH7. 0) Sffl^T 

£10mM NaCl> 20mM Tris-HCl (pH8. 0) , ImM EDTA, 0. 535 SDS, 100m g/ml<£>:/ Dt 

m^Vrzo cn^«S0.3M(C?5:^cJ;5 fC^^- h U ^ASriP^., 2§lOX^ 
y-^^apUT^raii^^^^DNA^^fHi^it^o uM^7Xf^ffl^Tt 
<V^D, 70^X^y-;i/Tt5t#bfc^> jg^*©TEA^77-^^0$-&, JM1 

<7^7-H^7-f7- : ECccmDl> 

5'- TGGCCATGGTTGAAGCCAGAGAGTTACTTT -3' (|B^J#^ 1 4) 
<UA-X^7'f7- : ECccmUl> 

5'- TTATTTACTCTCCTGCGGCGACAAATGTTG -3' (@B^J#-^ 1 5) 

«Bbfc**»S¥»ft;bfc^ N*SBflfl£NcoIT?*Bfcbfc. £<Z>^tf-£ACCIT 
#Hb, 3p»*B^bfcft, NcoIT$HbbfcpBBGDHr a 0 £ ^-~> 3 > bTpB 
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BJMccm£f1s$Jbfco fi!fl, -pBBGDHr a 0 &AcclT?*8fl2, NcolT 
iBfbTSE^fccfcO, GDH a flJte^tttfJBfcSnT^*. 

< 4 >GDH a |3lfif^c cmlClv'i U t7 • 3 'J^OiA 

E. coli JM109£pTrc99Ar a 0 RtfpBBJMccnTJBK&tfeU JM109/pTrc99Ar 
a0, pBBJMccm^r#feo 3 > h O — bTpTrc99Ar a /3 TB. coli JM1 

09*5£KlgtfebfcJM109/pTrc99A7 a 0 

cn6O»Ktelft#*50^g/iil7>fcr^'J >t50jLtg/ml*^-T-f v-> (JM109/ 
pTrc99Ar a 0, pBBJMccm) , £fcte50 # g/ml 7 > tf ~> U > ( JM109/pTrc99Ar a 
0) ^^t?10mLCD2XYTl§±l&T34 < C^ l&JgMi&^bfco ^^^JVfU 
7 • 1z/V>7KSl&£10mL<D^£}g^Tl&^Mi§*b7c. ig^£tf>-£B^ £> jl 

GDH^'l4«^0^f^fCTM^bfCo 47mM U'>Kfil««tpH6. 0, 20mM ^3-7, 
im? x.-5-z?>* Mf;|/7x- K 0. ImM 2,6-^^DD7i/-H >F7i7 

K7xy-;i/CD5>^©^^4.76mM/cm^ffi^T, HHtl3M£ (U) 1 

ftr&ft* JM109/pTrc99Ar a 0, ^^MrUJ • izAv'TKSh JM109/pTrc 
99Ara0, pBBJMccm<£>GDItf£'l4te, ^tl^tl, 0. 3U/mL, 1.4U/mL, 32U/mLT:&o 
fto lTtet>?>* JM109/pTrc99Ar a 0 fc«GDH8H£j&«&£A/£B8£>&nf\ ^£ 
ttTfeS^I/^^fUJ • -b/1->TKSnc«GDHfiH4^fo*r^Tab-pfc^ JMIO 
9/pTrc99Ar a 0, pBBJMccmT«##fciS^GDHfgte#IB«> fcnfc. ft, JM109/pT 
rc99Aro!0, pBBJMccm** SGDHlg'&#£ffif»[U SDS-PAGE^ffo & £ £ 5 , KS1 
t*^&»KbfcGDH«^tll*R©*I«l/^^->*^T£ t^KT^fc (EI 

1) o 
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4. rij-ya-y hSn-HtSDNAAJat^-iy h£3 — FT5DN 
6. 1 ~ 5 (D^-m^— ^f-ISm^x^x U bTIli^tUT, 
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SEQUENCE LISTING 

<110> Arkray, Inc. 
Unitika Ltd. 

<120> Method for producing glucose dehydrogenase 

<130> G843-0PC4051 

<150> JP 2003-82739 
<151> 2003-03-25 

<160> 15 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2467 
<212> DNA 

<213> Burkhorderia cepacia 

<220> 
<221> CDS 

<222> (258).. (761) 

<220> 
<221> CDS 

<222> (764). . (2380) 

<220> 
<221> CDS 

<222> (2386). . (2466) 
<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
tacatttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg 
1 5 10 

cac ggc gac gca gec gca tea ggc ate acg egg cgt caa tgg ttg caa 338 
His Gly Asp Ala Ala Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin 
15 20 25 
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ggc gcg 
Gly Ala 

egg gcg 
Arg Ala 
45 

acg ctt 
Thr Leu 
60 

ggc gag 
Gly Glu 

gac age 
Asp Ser 

cct gaa 
Pro Glu 

ggc ate 

Gly lie 
125 

ggc gtc 

Gly Val 
140 

ccc ggc 

Pro Gly 

gat acc 
Asp Thr 

gcg ggc 
Ala Gly 

ate ctg 
lie Leu 



ctg gcg ctg 
Leu Ala Leu 
30 

ctt gca gac 
Leu Ala Asp 

tec gaa teg 
Ser Glu Ser 

cgc ctg ctg 
Arg Leu Leu 
80 

ctg ccg cag 
Leu Pro Gin 
95 

cag gaa teg 
Gin Glu Ser 
110 

gtc gac aac 
Val Asp Asn 

gtg tec gat 
Val Ser Asp 

ttc tgg gee 
Phe Trp Ala 
160 

gat acg caa 
Asp Thr Gin 
175 

gcg ate gtc 
Ala lie Val 
190 

etc gaa gcg 
Leu Glu Ala 
205 
cgc 



aat cag 



cgc ttc 
Arg Phe Arg Asn Gin 

220 
teg age 
Ser Ser 
235 

ctg ate ctg aag ggc 



ccc tgg gcg 
Pro Trp Ala 



acc gca 
Thr Ala 

aac ccc 
Asn Pro 
50 

ctg acc 
Leu Thr 
65 

cag gcg 
Gin Ala 

etc gee 
Leu Ala 

etc gca 
Leu Ala 

gtc gtg 
Val Val 
130 
acg etc 
Thr Leu 
145 

gac aaa 
Asp Lys 

aag gec 
Lys Ala 

gcg cat 
Ala His 

ggc ccg 
Gly Pro 

ccc gac 
Pro Asp 
225 
ccg cat 
Pro His 
240 

gag cac 



gcg ggc etc 
Ala Gly Leu 
35 

ggc act gcg 
Gly Thr Ala 

ggc aag aaa 
Gly Lys Lys 

ctg cag aag 
Leu Gin Lys 
85 

ggc gcg etc 
Gly Ala Leu 
100 

ctg acg ate 
Leu Thr He 
115 

att acg tac 
He Thr Tyr 

gtg ate cgt 
Val He Arg 

ccg ate gag 
Pro He Glu 
165 

gac gtc gtc 
Asp Val Val 
180 

cag etc gcg 
Gin Leu Ala 
195 

cgc atg ccg 
Arg Met Pro 
210 

aag atg gac 
Lys Met Asp 

ccc gag tac 
Pro Glu Tyr 

aag ttc aac 



acg ggt 
Thr Gly 

ccg etc 
Pro Leu 
55 

ggg etc 
Gly Leu 
70 

ggc teg 
Gly Ser 

gcg tec 
Ala Ser 

etc gag 
Leu Glu 

gag gaa 
Glu Glu 
135 
teg tat 
Ser Tyr 
150 

agg caa 
Arg Gin 

gtc gtt 
Val Val 

atg gcg 
Met Ala 

cgc tgg 
Arg Trp 

ttc atg 
Phe Met 
230 
ggc ccg 
Gly Pro 
245 

teg cag 



teg ctg aca ttg 
Ser Leu Thr Leu 
40 

gat acg ttc atg 
Asp Thr Phe Met 



age cgc 
Ser Arg 

ttc aag 
Phe Lys 

ggt teg 
Gly Ser 
105 
gee tgg 
Ala Trp 
120 

gca tta 
Ala Leu 



gtg ate 
Val He 
75 

acg gee 
Thr Ala 
90 

ctg acg 
Leu Thr 

tat etc 
Tyr Leu 

atg ttc 
Met Phe 



tgc ccc aac aaa 
Cys Pro Asn Lys 
155 

gee tg atg gee 
Ala Met Ala 
170 

gga teg ggt gtc 
Gly Ser Gly Val 
185 

ggc aag gcg gtg 
Gly Lys Ala Val 
200 

gaa ate gtc gag 
Glu He Val Glu 
215 

gcg ccg tac ccg 
Ala Pro Tyr Pro 

ccg aac gac tac 
Pro Asn Asp Tyr 
250 

tac ate cgc gcg 



386 



434 



482 



530 



578 



626 



674 



722 



769 



817 



865 



913 



961 



1009 



1057 
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Leu He 

gtg ggc 
Val Gly 

ccg aac 
Pro Asn 

ccg ate 
Pro He 
300 
gag etc 
Glu Leu 
315 

cgc aag 
Arg Lys 

cag acc 
Gin Thr 

gtg acc 
Val Thr 

act tgt 
Thr Cys 
380 
atg tac 
Met Tyr 
395 

aag ctg 
Lys Leu 

aag cgc 
Lys Arg 

cgc gtc 
Arg Val 

ccg aag 
Pro Lys 
460 
gcg aac 
Ala Asn 



Leu Lys Gly 
255 

ggc acg acg 
Gly Thr Thr 
270 

gac ttc aag 
Asp Phe Lys 
285 

cag tac gac 
Gin Tyr Asp 

ggc gtg tgg 
Gly Val Trp 

cag ccg tat 
Gin Pro Tyr 
335 

ate aag acg 
He Lys Thr 

350 
gag ccg gtc 
Glu Pro Val 
365 

tgc ggc aac 
Cys Gly Asn 

aac ggc ate 
Asn Gly He 

ate gag aac 
He Glu Asn 
415 

ate gtc gcg 
lie Val Ala 

430 
gaa ggc aag 
Glu Gly Lys 
445 

ate ctg ctg 
He Leu Leu 



age teg gac 
Ser Ser Asp 



Glu His 

tgg cac 
Trp His 

atg aag 
Met Lys 

gat etc 
Asp Leu 
305 
ggc ccg 
Gly Pro 
320 

ccg atg 
Pro Met 

gcg ctg 
Ala Leu 

gcg cgc 
Ala Arg 

aac aac 
Asn Asn 
385 
gtg cac 
Val His 
400 

gcg gtc 
Ala Val 

gcg etc 
Ala Leu 

tat ttc 
Tyr Phe 

atg tec 
Met Ser 
465 
atg gtc 
Met Val 



Lys Phe Asn 
260 

tgg gee gcg 
Trp Ala Ala 

275 
age gtg tac 
Ser Val Tyr 
290 

gag ccg tac 
Glu Pro Tyr 

ggc ccc gag 
Gly Pro Glu 

ccg ccg ctg 
Pro Pro Leu 



340 

aac aac tac 
Asn Asn Tyr 

355 
aac age cgc 
Asn Ser Arg 
370 

tgc atg ccg 
Cys Met Pro 



gtc gag aag 
Val Glu Lys 

gtc tac aag 
Val Tyr Lys 
420 

tac aag gac 
Tyr Lys Asp 

435 
gtg etc gee 
Val Leu Ala 
450 

gcg aac cgc 
Ala Asn Arg 

ggc cgc aac 
Gly Arg Asn 



Ser Gin Tyr 

teg gcg tgg 
Ser Ala Trp 

ggc gtc ggc 
Gly Val Gly 
295 

tat cag cgc 
Tyr Gin Arg 

310 
gaa gat ctg 
Glu Asp Leu 
325 

ccg ttg teg 
Pro Leu Ser 

gat ccg aag 
Asp Pro Lys 

ccg tac gac 
Pro Tyr Asp 
375 

ate tgc ccg 
He Cys Pro 

390 
gec gaa cgc 
Ala Glu Arg 
405 

etc gag acg 
Leu Glu Thr 

aag acg ggc 
Lys Thr Gly 

gcg aac ggc 
Ala Asn Gly 
455 

gat ttc ccg 
Asp Phe Pro 

470 
ctg atg gac 
Leu Met Asp 



He Arg Ala 
265 

cgc ttc att 1105 

Arg Phe He 

280 

cgc gac tgg 1153 
Arg Asp Trp 

gcg gag gaa 1201 
Ala Glu Glu 

tac teg ccg 1249 
Tyr Ser Pro 
330 

ttc aac gag 1297 
Phe Asn Glu 
345 

ttc cat gtc 1345 

Phe His Val 

360 

ggc cgc ccg 1393 
Gly Arg Pro 

ate ggc gcg 1441 
lie Gly Ala 

gee ggc gcg 1489 
Ala Gly Ala 
410 

ggc ccg gac 1537 
Gly Pro Asp 

425 
gee gag cat 
Ala Glu His 
440 

ate gag acg 
He Glu Thr 

aac ggt gtc 
Asn Gly Val 

cat ccg ggc 
His Pro Gly 
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475 480 485 490 

acc ggc gtg teg ttc tat gcg age gag aag ctg tgg ccg ggc cgc ggc 1777 

Thr Gly Yal Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly Arg Gly 

495 500 505 

ccg cag gag atg acg teg ctg ate ggt ttc cgc gac ggt ccg ttc cgc 1825 
Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro Phe Arg 

510 515 520 

gcg acc gaa gcg gcg aag aag ate cac ctg teg aac ctg teg cgc ate 1873 
Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser Arg He 

525 530 535 

gac cag gag acg cag aag ate ttc aag gec ggc aag ctg atg aag ccc 1921 
Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met Lys Pro 

540 545 550 

gac gag etc gac gcg cag ate cgc gac cgt tec gca cgc tac gtg cag 1969 
Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr.Val Gin 
555 560 565 570 

ttc gac tgc ttc cac gaa ate ctg ccg caa ccc gag aac cgc ate gtg 2017 
Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg lie Val 

575 580 585 

ccg age aag acg gcg acc gat gcg ate ggc att ccg cgc ccc gag ate 2065 
Pro Ser Lys Thr Ala Thr Asp Ala lie Gly He Pro Arg Pro Glu He 

590 595 600 

acg tat gcg ate gac gac tac gtg aag cgc ggc gee gcg cat acg cgc 2113 
Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His Thr Arg 

605 610 615 

gag gtc tac gcg acc gec gcg aag gtg etc ggc ggc acg gac gtc gtg 2161 
Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp Val Val 

620 625 630 

ttc aac gac gaa ttc gcg ccg aac aat cac ate acg ggc teg acg ate 2209 
Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser Thr He 
635 640 645 650 

atg ggc gee gat gcg cgc gac tec gtc gtc gac aag gac tgc cgc acg 2257 
Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys Arg Thr 

655 660 665 

ttc gac cat ccg aac ctg ttc att teg age age gcg acg atg ccg acc 2305 
Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met Pro Thr 

670 -675 680 

gtc ggt acc gta aac gtg acg ctg acg ate gec gcg etc gcg ctg egg 2353 
Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala Leu Arg 

685 690 695 

atg teg gac acg ctg aag aag gaa gtc tgacc gtg egg aaa tct act etc 2403 
Met Ser Asp Thr Leu Lys Lys Glu Val Val Arg Lys Ser Thr Leu 

700 705 710 
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act ttc etc ate gee ggc tgc etc gcg ttg ccg ggc ttc gcg cgc gcg 
Thr Phe Leu lie Ala Gly Cys Leu Ala Leu Pro Gly Phe Ala Arg Ala 

715 720 725 

gec gat gcg gec gat c 
Ala Asp Ala Ala Asp 
730 

<210> 2 
<211> 168 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 2 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg His Gly Asp Ala Ala 

15 10 15 

Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 

20 25 30 

Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu Arg Ala Leu Ala Asp 

35 40 45 

Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met Thr Leu Ser Glu Ser 

50 55 60 

Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He Gly Glu Arg Leu Leu 
65 70 75 80 

Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala Asp Ser Leu Pro Gin 

85 90 95 

Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr Pro Glu Gin Glu Ser 

100 105 110 

Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu Gly He Val Asp Asn 

115 120 125 

Val Val He Thr Tyr Glu Glu Ala Leu Met Phe Gly Val Val Ser Asp 

130 135 140 

Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys Pro Gly Phe Trp Ala 
145 150 155 160 

Asp Lys Pro He Glu Arg Gin Ala 
165 

<210> 3 
<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 



2451 
2467 



<400> 3 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 
15 10 15 
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Gly Val Ala Gly 
20 

Ala Val He Leu 
35 

Val Glu Arg Phe 
50 

Tyr Pro Ser Ser 
65 

Asp Tyr Leu He 

Arg Ala Val Gly 
100 

Phe lie Pro Asn 
115 

Asp Trp Pro He 
130 

Glu Glu Glu Leu 
145 

Ser Pro Arg Lys 

Asn Glu Gin Thr 
180 

His Val Val Thr 
195 

Arg Pro Thr Cys 
210 

Gly Ala Met Tyr 
225 

Gly Ala Lys Leu 

Pro Asp Lys Arg 
260 

Glu His Arg Val 
275 

Glu Thr Pro Lys 
290 

Gly Val Ala Asn 
305 

Pro Gly Thr Gly 

Arg Gly Pro Gin 
340 

Phe Arg Ala Thr 



Ala He Val Ala 

Leu Glu Ala Gly 
40 

Arg Asn Gin Pro 
55 

Pro Trp Ala Pro 
70 

Leu Lys Gly Glu 
85 

Gly Thr Thr Trp 

Asp Phe Lys Met 
120 

Gin Tyr Asp Asp 
135 

Gly Val Trp Gly 
150 

Gin Pro Tyr Pro 
165 

He Lys Thr Ala 

Glu Pro Val Ala 
200 

Cys Gly Asn Asn 
215 

Asn Gly He Val 
230 

He Glu Asn Ala 
245 

He Val Ala Ala 

Glu Gly Lys Tyr 
280 

He Leu Leu Met 
295 

Ser Ser Asp Met 
310 

Val Ser Phe Tyr 
325 

Glu Met Thr Ser 
Glu Ala Ala Lys 



His Gin 
25 

Pro Arg 

Asp Lys 

His Pro 

His Lys 
90 

His Trp 
105 

Lys Ser 

Leu Glu 

Pro Gly 

Met Pro 
170 
Leu Asn 
185 

Arg Asn 

Asn Cys 

His Val 

ValVal 
250 
Leu Tyr 
265 

Phe Val 

Ser Ala 

Val Gly 

Ala Ser 
330 
Leu He 
345 

Lys He 



Leu Ala Met 

Met Pro Arg 
45 

Met Asp Phe 
60 

Glu Tyr Gly 
75 

Phe Asn Ser 

Ala Ala Ser 

Val Tyr Gly 
125 

Pro Tyr Tyr 
140 

Pro Glu Glu 
155 

Pro Leu Pro 

Asn Tyr Asp 

Ser Arg Pro 
205 

Met Pro He 
220 

Glu Lys Ala 
235 

Tyr Lys Leu 

Lys Asp Lys 

Leu Ala Ala 
285 

Asn Arg Asp 

300 
Arg Asn Leu 
315 

Glu Lys Leu 
Gly Phe Arg 
His Leu Ser 



Ala Gly Lys 
30 

Trp Glu He 

Met Ala Pro 

Pro Pro Asn 
80 

Gin Tyr He 
95 

Ala Trp Arg 
110 

Val Gly Arg 

Gin Arg Ala 

Asp Leu Tyr 
160 

Leu Ser Phe 
175 

Pro Lys Phe 
190 

Tyr Asp Gly 

Cys Pro He 

Glu Arg Ala 
240 

Glu Thr Gly 
255 

Thr Gly Ala 
270 

Asn Gly He 

Phe Pro Asn 

Met Asp His 
320 

Trp Pro Gly 

335 
Asp Gly Pro 
350 

Asn Leu Ser 
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355 360 365 

Arg He Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr lie Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr lie Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 



<210> 4 
<211> 27 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu lie Ala Gly Cys Leu Ala Leu 

15 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 



<210> 5 
<211> 16 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 5 

Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
15 10 15 
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<210> 6 
<211> 25 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:consensus 
<220> 

<221> UNSURE 

<222> (6,17,18,19,22) 

<223> Xaa=unknown 

<400> 6 

Ala Asp Ala Ala Asp Xaa Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 

15 10 15 

Xaa Xaa Xaa Asp Cys Xaa Ala Cys His 
20 25 

<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

tgcaccgtgc ggaaatctac tctcact 

<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

acttccttct tcagcgtgtc cgacatc 



<210> 9 
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<211> 1441 
<212> DNA 

<213> Burkholderia cepacia 

<220> 
<221> CDS 

<222> (121).. (1398) 
<400> 9 

tccgaacctg ttcatttcga gcagcgcgac gatgccgacc gtcggtaccg taaacgtgac 60 
gctgacgatc gccgcgctcg cgctgcggat gtcggacacg ctgaagaagg aagtctgacc 120 
gtg egg aaa tct act etc act ttc etc ate gee ggc tgc etc gcg ttg .168 
Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

15 10 15 

ccg ggc ttc gcg cgc gcg gec gat gcg gec gat ccg gcg ctg gtc aag 216 
Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp Pro Ala Leu Val Lys 

20 25 30 

cgc ggc gaa tac etc gcg acc gec atg ccg gta ccg atg etc ggc aag 264 
Arg Gly Glu Tyr Leu Ala Thr Ala Met Pro Val Pro Met Leu Gly Lys 

35 40 45 

ate tac acg age aac ate acg ccc gat ccc gat acg ggc gac tgc atg 312 
He Tyr Thr Ser Asn lie Thr Pro Asp Pro Asp Thr Gly Asp Cys Met 

50 55 60 

gec tgc cac acc gtg aag ggc ggc aag ccg tac gcg ggc ggc ctt ggc 360 
Ala Cys His Thr Val Lys Gly Gly Lys Pro Tyr Ala Gly Gly Leu Gly 
65 70 75 80 

ggc ate ggc aaa tgg acg ttc gag gac ttc gag cgc gcg gtg egg cac 408 
Gly He Gly Lys Trp Thr Phe Glu Asp Phe Glu Arg Ala Val Arg His 

85 90 95 

ggc gtg teg aag aac ggc gac aac ctg tat ccg gcg atg ccg tac gtg 456 
Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met Pro Tyr Val 

100 105 110 

teg tac gcg aag ate aag gac gac gac gta cgc gcg ctg tac gec tac 504 
Ser Tyr Ala Lys He Lys Asp Asp Asp Val Arg Ala Leu Tyr Ala Tyr 

115 120 125 

ttc atg cac ggc gtc gag ccg gtc aag cag gcg ccg ccg aag aac gag 552 
Phe Met His Gly Val Glu Pro Val Lys Gin Ala Pro Pro Lys Asn Glu 

130 135 140 

ate cca gcg ctg eta age atg cgc tgg ccg ctg aag ate tgg aac tgg 600 
He Pro Ala Leu Leu Ser Met Arg Trp Pro Leu Lys He Trp Asn Trp 
145 150 155 160 

ctg ttc ctg aag gac ggc ccg tac cag ccg aag ccg teg cag age gec 648 
Leu Phe Leu Lys Asp Gly Pro Tyr Gin Pro Lys Pro Ser Gin Ser Ala 
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gaa tgg aat 
Glu Trp Asn 

acg tgc cac 
Thr Cys His 
195 

gaa acc ggc 
Glu Thr Gly 

210 
ggc tac aac 
Gly Tyr Asn 
225 

cag cag cag 
Gin Gin Gin 



gcg cag gcg 
Ala Gin Ala 

aag atg acc 
Lys Met Thr 
275 

gtg ccg gcc 
Val Pro Ala 

290 
ggc aag ccg 
Gly Lys Pro 
305 

teg teg ggc 
Ser Ser Gly 

tgc cac cag 
Cys His Gin 

ctg ttc cac 
Leu Phe His 
355 

cag gtg ate 
Gin Val He 

370 
ggg atg ccc 
Gly Met Pro 
385 



165 
cgc ggc 
Arg Gly 
180 

acg ccg 
Thr Pro 

ggc age 
Gly Ser 

ate acg 
He Thr 

etc gtg 
Leu Val 
245 
gcc ggg 
Ala Gly 
260 

gaa gcg 
Glu Ala 

gtt gcc 
Val Ala 

gcc gag 
Ala Glu 

ate gat 
He Asp 
325 
atg cag 
Met Gin 
340 

aac tec 
Asn Ser 

ctg aac 
Leu Asn 

get ttc 
Ala Phe 



gcg tat 
Ala Tyr 

cgc ggc 
Arg Gly 

ttc etc 
Phe Leu 
215 
teg gac 
Ser Asp 
230 

cag tat 
Gin Tyr 

ccg atg 
Pro Met 

gac ate 
Asp He 

gac age 
Asp Ser 
295 
gac ggg 
Asp Gly 
310 

ccg gcg 
Pro Ala 

ggc aag 
Gly Lys 

acc gtc 
Thr Val 

ggc gtg 
Gly Val 
375 
cgc tac 
Arg Tyr 
390 



170 

ctg gtg cag 
Leu Val Gin 
185 

ate gcg atg 
lie Ala Met 
200 

gcg ggg teg 
Ala Gly Ser 

ccg aat gcg 
Pro Asn Ala 

ttg cgc acc 
Leu Arg Thr 
250 

gcc gag gcg 
Ala Glu Ala 

265 
ggt gcg ate 
Gly Ala He 
280 

aac gcg aag 
Asn Ala Lys 

ctg aag ctg 
Leu Lys Leu 

egg ctg tat 
Arg Leu Tyr 
330 

ggc acg ccg 
Gly Thr Pro 
345 

ggc gcg teg 
Gly Ala Ser 
360 

cag cgc aag 
Gin Arg Lys 

gat ctg aac 
Asp Leu Asn 



ggt etc 
Gly Leu 

cag gag 
Gin Glu 

gtg etc 
Val Leu 
220 
ggg ate 
Gly He 
235 

ggc age 
Gly Ser 

gtc gag 
Val Glu 

gcc acg 
Ala Thr 

cag ccg 
Gin Pro 
300 
cgc ggt 
Arg Gly 
315 

etc ggc 
Leu Gly 

gac ggc 
Asp Gly 

aat ccg 
Asn Pro 

ate ggc 
lie Gly 
380 
gac gcg 
Asp Ala 
395 



gcg cac 
Ala His 
190 
aag teg 
Lys Ser 
205 

gcc ggc 
Ala Gly 

ggc age 
Gly Ser 

gtg ccg 
Val Pro 

cac age 
His Ser 
270 
tac gtc 
Tyr Val 
285 

egg teg 
Arg Ser 

gtc gcg 
Val Ala 

aac tgc 
Asn Cys 

tat tac 
Tyr Tyr 
350 
teg aac 
Ser Asn 
365 

age gag 
Ser Glu 



175 

tgc age 
Cys Ser 

etc gac 
Leu Asp 

tgg gac 
Trp Asp 

tgg acg 
Trp Thr 
240 
ggc gtc 
Gly Val 
255 

ttc teg 
Phe Ser 

cgc acg 
Arg Thr 

teg tgg 
Ser Trp 

etc gcg 
Leu Ala 
320 
gcg acg 
Ala Thr 
335 

ccg teg 
Pro Ser 

etc gtg 
Leu Val 

gat ate 
Asp He 



696 



744 



792 



840 



888 



936 



984 



cag ate gcc gcg 
Gin He Ala Ala 
400 



WO 2004/085629 



11/13 



PCT/JP2004/004074 



ctg acg aac tac gtg acc gcg cag ttc ggc aat ccg gcg gcg aag gtg 1368 
Leu Thr Asn Tyr Val Thr Ala Gin Phe Gly Asn Pro Ala Ala Lys Val 

405 410 415 

acg gag cag gac gtc gcg aag ctg cgc tga catagtcggg cgcgccgaca 1418 
Thr Glu Gin Asp Val Ala Lys Leu Arg 
420 425 
cggcgcaacc gataggacag gag 1441 

<210> 10 
<211> 425 
<212> PRT 

<213> Burkholderia cepacia 
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Ala 


Gly 


He 


Gly 
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<210> 11 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: heme binding motif 
<220> 

<221> UNSURE 
<222> (2,3) 
<223> Xaa=unknown 
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Cys Xaa Xaa Cys His 
1 5 
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<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

catgccatgg cacacaacga caacac . 

<210> 13 
<211> 30 
<212> DNA 

<213> Ar t i f icial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

gtcgacgatc ttcttccagc cgaacatcac 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

tggccatggt tgaagccaga gagttacttt 

<210> 15 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 15 

ttatttactc tcctgcggcg acaaatgttg 
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